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Description 

This invention relates to two-terminal non-linear de- 
vices and methods for their fabrication. 

In certain electronic applications there exists the 
need for two-terminal non-linear devices whose physical 
dimensions are very small, and much smaller than the 
dimensions of commonly available discrete non-linear 
devices. One such application is active matrix switching 
in which two-terminal non-linear devices function as con- 
trol switches. An example of this application is active ma- 
trix addressed electro-optical display devices having a 
row and column array of individual display elements, 
such as liquid crystal display elements, and in which one 
or more two-terminal non-linear device in the form of di- 
ode structure is connected in series between a display 
element electrode and an associated address conductor. 
These devices are located adjacent their respective dis- 
play elements. For TV picture display purposes the dis- 
play elements are generally rectangular in shape and 
usually have a maximum dimension of around 200|im. 
The physical size of the associated non-linear device 
needs to be much less so that as great a proportion as 
possible of the area occupied by a display element elec- 
trode and its associated non-linear device is devoted to 
the display element electrode for maximising display ef- 
fect. Typically, such a display device can have around 
200,000 display elements. 

Because of the large numbers required and the 
small size demanded for the non-linear devices in such 
applications the conventional approach hitherto has 
been to fabricate the non-linear devices in situ as indi- 
vidual multi- layer thin film diode structures in an array on 
a common substrate together with the display element 
electrodes and address conductors using complex pho- 
tolithographic techniques. Non-linear devices in the form 
for example of MIM, back to back, or n-i-n diode struc- 
tures have been employed, typically occupying a maxi- 
mum, lateral, dimension of a few tens of microns, say 
30p.m. Although this approach has been generally ac- 
cepted, the extensive photolithography required in de- 
positing and patterning the series of thin film layers en- 
tailed has certain drawbacks, most particularly because 
of the desire for increasingly larger display devices and 
the complexity and expense of the equipment necessary 
to achieve this. 

In the Applicant's co-pending British Patent Applica- 
tion No. 8920963.9 (PHB33587) there is described an 
alternative approach to constructing active matrix arrays 
which is especially suited to producing large area display 
devices. This involves providing the address conductors 
and display element electrodes in planar arrays spaced 
from one another with prefabricated, discrete, two-termi- 
nal non-linear devices situated between the two arrays 
and electrically connected between the display element 
electrodes and the address conductors. The discrete de- 
vices can be distributed over one or other of the arrays 
in a quasi-random manner before bringing the two arrays 



together or alternatively distributed in quasi-random 
manner in a polymer film which is disposed between the 
two arrays. The density of the distributed devices is such 
as to ensure that at least one device is situated between 
5 each display element electrode and the associated con- 
ductor. For more details of this active matrix display de- 
vice reference is invited to the aforementioned applica- 
tion, whose disclosure in this respect is incorporated 
herein by reference. 
10 it is an object of the present invention to provide 
two-terminal non-linear devices suitable for such purpos- 
es in active matrix arrays. 

Of course, it is envisaged that discrete two-terminal 
non-linear devices can be used in many electronic appli- 
es cations other than that specifically described above. 

Accordingly, it is another object of the present inven- 
tion, therefore, to provide a method of making physically 
discrete two-terminal non-linear devices in bulk and par- 
ticularly a method which is simple, reliable and inexpen- 
20 sive. 

There is described in FR-A-2373879 a method of 
fabricating diode devices in which layers of n and p+ 
semiconductor material are formed on an n+ semicon- 
ductor substrate which materials are then etched to pro- 

25 duce spaced mesas of n, p+ and n+ materials. The me- 
sas and intervening substrate areas are covered with a 
dielectric in which openings are etched over the mesas 
into which metal contacts are deposited. The opposing 
surfaces of this structure are then subjected to grinding 

30 operations to leave a layer of dielectric in which the me- 
sas are embedded. This dielectric layer is then cut into 
portions, each containing one or more mesas comprising 
a p+-n-n+ diode structure. This method is both compli- 
cated and limited to the use of a semiconductor substrate 

35 whose material is required to form part of the eventual 
diode structure. Moreover, the method results in diode 
structures embedded in comparatively bulky dielectric 
material. 

In FR-A-2096470 a method of making diode devices 

40 is described in which a prefabricated semiconductor disc 
containing p and n regions and having metallic coatings 
on its opposing surfaces is secured at its one surface to 
a first glass plate by adhesive and in which a second, 
thinner, glass plate is glued to its other surface. The sem- 

45 iconductor disc and the second glass plate are subse- 
quently divided into portions, e.g. by sawing, while se- 
cured to the first glass plate after which the resulting 
structure on the first glass plate is coated with an insu- 
lator and then the first glass plate and remaining parts of 

50 the second glass plate are removed by dissolving the ad- 
hesives to provide individual diode devices. 

According to the present invention there is provided 
a method of fabricating two-terminal non-linear devices 
comprising essentially the successive steps of, firstly, se- 

55 quentially forming on the surface of a support (10;24) a 
series of superimposed and co-extensive thin film layers 
of selected materials which in combination provide a 
continuous multiple layer formation on said surface con- 
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stituting a diode structure, secondly, scribing the multiple 
layer formation at least part way through its thickness to 
define portions thereof, and, thirdly removing the support 
and physically separating the portions from on another 
to produce unsupported, discrete elements each consti- 
tuting a non-linear device. 

Using the method, small-sized discrete non-linear 
devices can be fabricated in bulk simply and convenient- 
ly. The method enables large numbers of devices to be 
produced simultaneously, all of which have similar phys- 
ical and electrical characteristics. By scribing the multiple 
layer formation for example linearly in regularly spaced 
rows and columns the portions defined, and hence the 
individual elements when separated, will have predeter- 
mined and substantially identical physical dimensions. 
Because the devices are formed from common layers, 
then providing the layers are each formed of uniform 
thickness over their area, which would be easy to 
achieve in practice, it can be expected that the resulting, 
separated, elements will all be of highly uniform thick- 
ness and will exhibit substantially identical nonlinear 
electrical characteristics in operation. 

A typical device produced by this method may have 
an overall thickness, corresponding generally to the 
thickness of the multiple layer formation, of several mi- 
crometres whereas its lateral dimensions, as determined 
by scribing, may be around a few tens of micrometres. 
Thus the non-linear devices will be of slab shape. Be- 
cause the devices are formed as thin film structures the 
opposing, major surfaces of a device, which it will be un- 
derstood constitute respectively its two terminals, are 
substantially flat and parallel. 

The non-linear devices are therefore particularly 
well suited to serve for example, as active spacing ele- 
ments between two, two dimensional, conductor arrays 
situated in parallel and spaced planes with the two ter- 
minals of the device contacting respective conductors of 
the arrays forming a three-dimensional circuit configura- 
tion in which the conductors are interconnected through 
the non-linear device. An illustration of such use is given 
in the previously-mentioned active matrix display device 
described in British Patent Application No. 8920963.9 
(PHB 33587) in which the non-linear devices are dis- 
posed between two planar arrays of address conductors 
and display element electrodes producing a three dimen- 
sional switching matrix configuration. Using non-linear 
devices fabricated in accordance with the invention, 
such a display device is simpler to construct than con- 
ventional two dimensional configurations in which the 
non-linear devices are formed in situ together with arrays 
of address conductors and display element electrodes 
on a common substrate especially for large area dis- 
plays. The non-linear devices may be distributed inde- 
pendently on the surface of one of the arrays with the 
other arrays then being brought into position over the de- 
vices or alternatively may be distributed in a polymer ma- 
trix forming a film which, for example, may then be sand- 
wiched between the arrays. 



After separation from the temporary support, the 
non-linear devices in bulk can be regarded as taking the 
form of a powder. When using the devices in the 
above-described application the devices can be distrib- 

5 uted by scattering, for instance, using a spinning tech- 
nique. The slab shape of the devices assists in ensuring 
proper orientation of the devices when distributed as 
they will tend to fall onto one or other of their major sur- 
faces. Because, as will be described, suitable forms of 

10 devices are bidirectional with symmetrical structural lay- 
ers it is not important which way up they fall. 

Naturally, the non-linear devices can be used in oth- 
er applications where small-size, physically discrete, de- 
vices are required. 

is Scribing of the multiple layer formation may be com- 
pletely or part way only through the thickness of the for- 
mation. In the former case, the portions are separated 
upon removal of the support. In the latter case, the por- 
tions will likely still be interconnected after removal of the 

20 support. They can be separated by cleaving. This may 
be accomplished conveniently by performing a rolling 
operation on the scribed multiple layer formation. 

The support is preferably removed by etching, the 
material of the support being suitably chosen in relation 

2S to the materials of the formation to allow this. 

In one embodiment, the layers of the formation, de- 
termining the type of non-linear device, are selected to 
provide a MIM structure. These layers may be deposited 
separately in sequence, and to the required thickness. 

30 Alternatively, the first-formed layer may be of an anodis- 
able material, for example tantalum, which is subjected 
in situ on the support to an anodisation process to form 
the insulative layer of the MIM structure, for example tan- 
talum pentoxide. The final layer of the structure is then 

55 deposited over the insulative layer. The support prefer- 
ably comprises polyimide which can be etched away 
conveniently using an etchant which does not react with 
the multiple layer formation. 

In another embodiment, the layers of the multiple 

40 layer formation are of materials and thicknesses select- 
ed to provide a p-n-p, n-p-n, p-i-p or n-i-n diode structure. 
These layers may be built up on a polyimide support us- 
ing amorphous semiconductor, e.g. silicon, material. 
Preferably, however, the layers are formed on a single 

4$ crystal semiconductor, for example, silicon, wafer using 
an epitaxial process such as chemical vapour deposition 
or molecular beam epitaxy processes. 

Methods, and two-terminal non-linear devices pro- 
duced thereby, in accordance with the present invention 

50 will now be described, by way of example, with reference 
to the accompanying drawings in which:- 

Figures 1 to 3 illustrate schematically and at various 
stages the fabrication of discrete MIM type non-lin- 
55 ear devices using a method according to the inven- 
tion, and 

Figures 4 to 6 illustrate schematically and similarly 
at various stages th fabrication of discrete p-n-p 
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type diode devices using a method according to the 
invention. 

It will be appreciated that the Figures are merely 
schematic and for clarity ar not drawn to scale. In par- 
ticular certain dimensions such as the thickness of the 
layers or regions have been exaggerated whilst other di- 
mensions have been reduced. 

The methods used for fabricating both types of diode 
devices involve forming on the surface of a temporary 
support a series of thin film layers of selected materials 
which constitute a two-terminal non-linear diode struc- 
ture. This multiple layer structure is then scribed to define 
portions thereof and then the support is removed and the 
portions separated from one another to form physically 
discrete elements of a size determined by the scribing 
pattern, each of which comprises a non-linear device 
having the preselected diode structure. 

The temporary support, or at least a portion thereof 
on which are provided the thin film layers that subse- 
quently form the non-linear devices may be rectangular 
and of several centimetres in length and width. Assuming 
the non-linear devices to be produced are typically 
around a few tens of micrometres in size then it will be 
appreciated that many hundreds of thousands of devices 
are fabricated by the method simultaneously, all of which 
can be expected to have substantially identical physical 
and electrical properties. 

The non-linear devices whose fabrication will be de- 
scribed are bidirectional devices employing a symmetri- 
cal configuration of constituent thin film layers. The meth- 
ods could however be employed to produce bidirectional 
non-linear devices exhibiting asymmetric electrical char- 
acteristics or unidirectional non-linear devices if desired 
by appropriate choice of layers. 

With regard to Figures 1 to 3, the fabrication of MIM 
type diode devices having a tantalum-tantalum pentox- 
ide-tantalum series layer structure is illustrated. Firstly, 
and as shown in Figure 1 , a layer 2 of tantalum is evap- 
orated onto a polyimide (e.g. Kapton) support film 10 to 
a uniform thickness of approximately 2.5|j.m. The layer 
1 2 is then subjected to an anodisation process using, for 
example, a weak citric acid solution at an anodising volt- 
age of between 30 and 60 volts to produce a uniform thin 
film 14 at its surface remote from the support film 10 of 
insulative tantalum pentoxide approximately 0.1 jim in 
thickness. Following this, a further layer 16 of tantalum 
is evaporated over the surface of the film 1 4 to a uniform 
thickness of approximately 2.5u,m, as shown in Figure 2. 
All three thin film layers 1 2, 1 4 and 1 6 are formed as con- 
tinuous and co-extensive layers on the support film. 

The triple layer formation thus formed is then retic- 
ulated by scribing linearly in a regular pattern of rows and 
columns using a diamond scribing tool or possibly a laser 
in known manner to define individual rectangular por- 
tions of the formation, each portion having dimensions 
of approximately 10/im by 20^m. This scribing may be 
completely or partially through the thickness of the for- 



mation. Figure 3 shows schematically a small, represent- 
ative, part of the structure following scribing, which in this 
case has been carried out to a depth equal to the com- 
bined thickness of the three layers, in which one com- 
5 plete and three parts of these individual portions, here 
referenced 20, defined by scribing are present. 

The polyimide support film 10 is then removed by 
means of a dry etching (plasma etching) process or a 
wet etching process using hydrazine. Upon removal of 
10 the film, the portions 20 of the triple layer structure be- 
come separated into physically discrete elements each 
of which constitutes a MIM device. If only partial scribing 
is employed most of the portions 20 will probably still be 
joined together after removal of the support film. This 
'5 may also happen in practice to some portions even if 
complete scribing is attempted. The portions can easily 
be physically separated by placing the structure on a 
suitable substrate and subjecting the structure to rolling 
which breaks it up into its defined individual elements. 

In this way, many hundreds of thousands of discrete 
rectangular slab shape MIM devices of approximately 10 
by 2Q\im and comprising a thin film of tantalum pentoxide 
14 sandwich between tantalum layers 12 and 16 whose 
overall, uniform, thickness is approximately 5|j.m are pro- 
duced. The two opposing flat major surfaces of the ele- 
ments formed by the tantalum layers 12 and 16 consti- 
tute respective terminals of the devices. 

MIM devices using different materials known in the 
art can be fabricated using this general method. Other 
examples of metallisation materials are aluminium, chro- 
mium, nickel ortitanium. The intermediate, insulative film 
need not be formed through anodisation but may instead 
be deposited as a separate layer over the layer 1 2. Suit- 
able alternative insulative layer materials aluminium ox- 
ide (which can be formed by anodising a layer 1 2 of alu- 
minium) silicon nitride and silicon oxynitride. 

Figures 4 to 6 illustrate in generally similar manner 
the fabrication of back to back punch-through type diode 
devices, and in particular devices having a p-n-p diode 
structure. 

In this method a wafer 24 of n+ single crystal silicon 
is used for the temporary support. A rectangular portion 
of this wafer is shown in the figures. 

Successive, continuous, layers of uniform thickness 
are grown on the wafer 24 by an epitaxial process, using 
either CVD or MBE techniques. These directly superim- 
posed layers comprise, in order starting from the wafer 
surface, a 0.1 |im thick lightly doped p type layer 25, a 
4jim thick p+ type layer 26, a 2\m\ thick n type layer 27 
and a 4|om thick p+ type layer 28. 

The multiple layer formation thus produced on the 
wafer is then reticulated by linearly scribing in a regular 
pattern of rows and columns possibly completely but 
preferably only partly through the thickness of the forma- 
tion to define individual rectangular portions 30 approx- 
imately 20|im by 40^m in dimension. A diamond scribing 
tool is used, forming surface grooves on the formation of 
a depth sufficient to enable cleaving. 
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Figure 6 shows schematically a small, representa- 
tive, part of the structure following scribing, in this case 
substantially to a depth approximately equal to the thick- 
ness of the upper layer 28 of the formation. One com- 
plete and parts of three other portions 30 are present in 
this view. 

The n+ type wafer 24 is then removed by etching 
using 0.5% HF removal by etching using 0.5% HF in 
HN0 3 . The p type layer 25 is provided to act as an etch 
stop so that etching finishes at the boundary of this layer. 

Upon removal of the wafer 24, the individual portions 
30 defined by scribing are separated into physically dis- 
crete elements, by performing a cleaving operation, most 
conveniently by rolling. Each element constitutes a 
punch through diode device having a p + -n-p + structure. 
The devices alsoinclude a respective portionof the very 
thin p type layer 25. Because it is very thin and lightly 
doped, this layer adds very little resistance and would 
not affect adversely the required operation of the diode 
device. However, if desired the layer 25 can be removed 
from the individual elements by subjecting them to a 
non-selective silicon etch. This would result in an insig- 
nificant surface portion of the layer 28 also being re- 
moved. This operation would serve advantageously also 
to clean up the elements. 

The individual punch through diode devices thus 
formed each comprise a rectangular slab-shape struc- 
ture of approximately 20(im by 40\im and having a uni- 
form thickness of approximately 1 0^im. The opposing flat 
major surfaces of the structure constitute respective ter- 
minals. Using a wafer 24 of several centimetres many 
hundreds of thousands of devices are produced simul- 
taneously using this method all of which, because they 
are formed from common layers, have substantially iden- 
tical physical and electrical properties. 

The same general method can be used to fabricate 
non-linear devices having different types of diode struc- 
tures, for example n-p-n, n-i-n, or p-i-p structures. 

These diode structures may alternatively be fabri- 
cated using amorphous semiconductor material. For ex- 
ample, the multiple layer formations can be produced on 
a polyimide support from amorphous silicon material us- 
ing standard techniques for this material as will be ap- 
parent to persons skilled in the art. 



Claims 

1. A method of fabricating two-terminal non-linear 
devices comprising essentially the successive steps 
of, firstly, sequentially forming on the surface of a 
support (10;24) a series of superimposed and 
co-extensive thin film layers (12,14,16; 26,27,28) of 
selected materials which in combination provide a 
continuous multiple layer formation on said surface 
constituting a diode structure, secondly, scribing the 
multiple layer formation at least part way through its 
thickness to define portions (20;30) thereof, and, 



thirdly, removing the support (10;24) and physically 
separating the portions (20;30) from one another to 
produce unsupported, discrete elements each con- 
stituting a non-linear device. 

5 

2. A method according to Claim 1 , characterised in that 
the multiple layer formation is scribed completely 
through its thickness to define individual portions 
(20;30) thereof. 

70 

3. A method according to Claim 1 , characterised in that 
the multiple layer formation is scribed through a part 
only of its thickness. 

*5 4. A method according to Claim 3, characterised in that 
following the removal of the support (1 0;24) the mul- 
tiple layer formation is subjected to a rolling opera- 
tion to separate the portions (20;30) into physically 
discrete elements. 

20 

5. A method according to any one of the preceding 
claims, characterised in that the support (10;24) is 
removed by etching. 

25 6. A method according to any one of the preceding 
claims, characterised in that the materials of the thin 
film layers (12,14,16) are selected to provide a MIM 
structure. 

30 7. A method according to Claim 6, characterised in that 
the first formed layer of the multiple layer formation 
comprises a deposited layer (12) of anodisable 
metal and in that following deposition of this layer an 
anodisation operation is performed to produce an 

35 insulative surface layer (14). 

8. A method according to Claim 7, characterised in that 
the first formed layer comprises tantalum which is 
anodised to form a surface layer of tantalum pentox- 

40 ide. 

9. A method according to Claim 6, characterised in that 
the thin film layers are provided as separately 
deposited layers. 

45 

10. A method according to any one of Claims 6 to 9, 
characterised in that the support comprises a poly- 
imide material. 

50 11. A method according to any one of Claims 1 to 5, 
characterised in that the materials of the thin film lay- 
ers are selected to provide a p-n-p, n-p-n, p-i-p or 
n-i-n diode structure. 

55 12. A method according to Claim 11, characterised in 
that the support comprises a single crystal semicon- 
ductor wafer and in that the thin film layers are 
formed using an epitaxial process. 
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13. A method according to Claim 11, characterised in 
that the thin film layers comprise amorphous semi- 
conductor material. 



Pat ntanspruche 

1. Verfahren zum Herstellen nichtlinearer Zweiklem- 
menanordnungen mit im wesentlichen in aufeinan- 
derfolgenden Stufen zunacht der sequentiellen Bil- 
dung einer Reihe uberlagerter und koextensiver 
Dunnfilmschichten (12, 14, 16; 26, 27, 28) aus 
gewahlten Werkstoffen auf der Oberflache eines 
Tragers (10; 24), wobei diese gewahlten Werkstoffe 
in der Kombination eine durchgehende Mehr- 
schichtbildung auf der Oberflache zur Darstellung 
einer Diodenstruktur ergeben, zweitens der Anrit- 
zung der Mehrschichtbildung wenigstens teilweise 
durch ihre Dicke hindurch, urn Anteile (20; 30) davon 
zu definieren, und drittens des Entfemens des Tra- 
gers (10; 24) und der physikalischen Trennung der 
Anteile (20; 30) voneinander, urn nichtunterstutzte 
diskrete Elemente zu erzeugen, die je eine nichtli- 
neare Anordnung bilden. 

2. Verfahren nach Anspruch 1 , dadurch gekennzeich- 
net, daB die Mehrschichtbildung ganz durch ihre 
Dicke angeritzt wird, urn einzelne Anteile davon (20; 
30) zu definieren. 

3. Verfahren nach Anspruch 1 , dadurch gekennzeich- 
net, daB die Mehrschichtbildung nur durch einen Teil 
ihrer Dicke angeritzt wird. 

4. Verfahren nach Anspruch 3, dadurch gekennzeich- 
net, daB nach dem Entfernen des Tragers (10; 24) 
die Mehrschichtbildung eine Walzoperation zum 
Trennen der Anteile (20; 30) in physikalisch diskrete 
Elemente erfahrt. 

5. Verfahren nach einem oder mehreren der vorange- 
henden Anspruche, dadurch gekennzeichnet, daB 
der Trager (10; 24) durch ein Atzverfahren wegge- 
nommen wird. 

6. Verfahren nach einem oder mehreren der vorange- 
henden Anspruche, dadurch gekennzeichnet, daB 
die Werkstoffe der Dunnfilmschichten (12, 14, 16) 
zum Erzeugn einer MIM-Struktur gewahlt werden. 

7. Verfahren nach Anspruch 6, dadurch gekennzeich- 
net, daB die zunachst gebildeted Schicht der Mehr- 
schichtbildung eine abgeschiedene Schicht (1 2) aus 
anodisierbarem Metall enthalt, und daB nach dem 
Abscheiden dieser Schicht ein Anodisiervorgang 
zum Erzeugen einer isolierenden Oberflachen- 
schicht (14) durchgefuhrt wird. 



8. Verfahren nach Anspruch 7, dadurch gekennzeich- 
net, daB die zunachst gebildete Schicht Tantal ent- 
halt, das zur Bildung einer Oberflachenschicht aus 
Tantalpentoxid anodisiert wird. 

s 

9. Verfahren nach Anspruch 6, dadurch gekennzeich- 
net, daB die Dunnfilmschichten als getrennt abge- 
schiedene Schichten angebracht werden. 

10 10. Verfahren nach einem der Anspruche 6 bis 9, 
dadurch gekennzeichnet, daB der Trager ein Poly- 
imidmaterial enthalt. 

11. Verfahren nach einem der Anspruche 1 bis 5, 
is dadurch gekennzeichnet, daB die Werkstoffe der 

Dunnfilmschichten zur Bildung einer p-n-p, n-p-n, 
p-i-p oder n-i-n Diodenstruktur gewahlt werden. 

12. Verfahren nach Anspruch 11, dadurch gekenn- 
20 zeichnet, daB der Trager eine Einkristall-Halbleiter- 

platte enthalt, und daB die Dunnfilmschichten unter 
Verwendung eines Epitaxiaiverfahrens gebildet 
werden. 

2S 13. Verfahren nach Anspruch 11, dadurch gekenn- 
zeichnet, daB die Dunnfilmschichten amorphes 
Halbleitermaterial enthalten. 



30 Revendications 

1 . Procede de fabrication de dispositifs non lineaires h 
deux bornes, comprenant essentiellement les sta- 
pes successives suivantes, en premier lieu, on 

35 forme en sequence, sur la surface d'un support (1 0; 
24), une serie de couches minces superposees (1 2, 
14, 16; 26, 27, 28), de meme Vendue, de materiaux 
selectionnes qui, en combinaison, fournissent une 
formation multicouche continue sur ladite surface 
40 constituant une structure k diodes, en deuxi&me 
lieu, on decoupe la formation multicouche au moins 
sur une partie de son 6paisseur pour definir des par- 
ties (20; 30) de cette formation et, en troisieme lieu, 
on ^limine le support (10; 24) et on separe physi- 
cs quement les parties (20; 30) Tune de I'autre pour 
obtenir des 6l6ments discrets non supportes qui 
constituent chacun un dispositif non lin^aire. 

2. Proc6de selon la revendication 1 , caracterise en ce 
50 que la formation multicouche est d§coup6e complfc- 

tement sur toute son 6paisseur pour definir des par- 
ties individuelles (20; 30). 

3. Procede selon la revendication 1 , caract6ris6 en ce 
55 que la formation multicouche est decouple sur une 

partie seulement de son epaisseur. 

4. Proced6 selon la revendication 3, caract6ris6 en ce 
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que, apres elimination du support (10; 24), la forma- 
tion multicouche est soumise k Taction de rouleaux 
pour separer les parties (20; 30) en elements phy- 
siquement discrets. 

5 

5. Procede selon Tune quelconque des revendications 
pr6cedentes, caracterise en ce que le support (10; 
24) est elimine par gravure chimique. 

6. Procede selon Tune quelconque des revendications 10 
precedentes, caracterise en ce que les matieres des 
couches minces (12, 14, 16) sont selectionnees 
pour fournir une structure MM 

7. Procede selon la revendication 6, caracterise en ce is 
que la premiere couche de la formation multicouche 
comprend une couche deposee (12) de metal ano- 
disable et en ce que, apres depot de cette couche, 
une operation d'anodisation est realisee pour pro- 
duire une couche superficielle tsolante (14). 20 

8. Procede selon la revendication 7, caracterise" en ce 
que la premiere couche est constitute de tantale qui 
est anodise pour former une couche superficielle de 
pentoxyde de tantale. 25 

9. Procede selon la revendication 6, caracterise en ce 
que les couches minces se presentent sous la forme 
de couches deposees separement. 

30 

1 0. Procede selon Tune quelconque des revendications 
6 a 9, caracterise en ce que le support est constitue 
d'un polyimide. 

1 1 . Procede selon Tune quelconque des revendications 35 
1 k 5, caracterise en ce que les matieres des cou- 
ches minces sont selectionnees pour fournir une 
structure a diodes p-n-p, n-p-n, p-i-p ou n-i-n. 

1 2. Procede selon la revendication 1 1 , caracterise en ce 40 
que le support est constitue d'une plaquette en 
semi-conducteur monocristallin et en ce que les 
couches minces sont formees en utilisant un pro- 
cede de croissance epitaxiale. 

45 

1 3. Procede selon la revendication 1 1 , caracterise en ce 
que les couches minces sont constitutes d'une 
matiere semi-conductrice amorphe. 
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